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Introduction
- 4

2

Educators long have been interested in the return of the retarded

£
rd 2 ¢ 1

individual to the community following a period ,0of confinement in a,
- . » .

-

.residential facility. Fernald, in an address to the American Associa=- ,
. 4

tion for the Study of the Feebleminded ir 1906 (Noone, 1968), may have

+ given iépétﬁg to this when he indicated that he had placed some of the

residents from an institution for the mentally retarded into the

community and "surprisingly a considerable number were succeéssful."

.
-~ LY -

Ao T I . . : Co
From this initial recognition, interest and movement in this direction

were gradual until the present. Currently many institutions through-

-~

ou’. the country are making "deinstitutionalization"” a'tob priority
activaity in program planning. +  :
Recently dded mefientum was given to the notion of returning the

retarded to ti.e community. The President's Committee on Mental Re-

stardation, MR: 71, -indicated that one of the major, national goals

4
‘

%y 1is to return one third of the retarded now living in institutions to

,
o

2 e

community living, and further, to make them use!ul citizens -through

training for productive employment. The committer indicated that this
-\
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. can be accomplished by using our present kncwledg: and techiniques .
2 > kS

11

from the biomedical and behavioral sciences. This new thrust should

give an added incentive to professionals in the field of mental re-

“w

v » . - o »
: tardatign to work toward the aevelopment of a list of behavioral com-
~ ¥

petencres reeded by the retarded ipdividual for successful adaptation

to. the demands .of cormunity ¥iving. W,

In his analysis of articles in the literature on mental retarda-

’

tién, Tymehuk (1971) inuicates that studies of a social nature dealing
with retardationm aré dgsperutely heeded if the move toward public
assimilation of pﬁc'retardéd is to be continued su:céssfully. Tymchuk
considers studies dealing with institutions and tie community as falling

into this category. Tarjan and asseciates (1973) state that ‘'there’is

practically no 1nfoimation availabie concerning the adjustment Jf the

-7

.. retarded in the communities.”

a %

Statement of Problam -

L4
At presert in the United States there is a rapid trend towards

the establishment of group living homes for the retarded individual

within varidus ccmmunities. In Januavy of 1970 the first resident

from Sunland Training Center i.. Gainesville, Florida was rlaced in a

» group living hcme. In January 1973.) the first group living home
N B . . $ - . : )
opered for the mentally;retaraed in Georgia. There group living
¢ -
homes are generally operated by the local county Asso@iatlon§ for
/
Retarded Children,

with the rap:dly changing atixfi?e regarding resLQSntjal facili-

ties and persouncel found there, alonyg with the increased inceptive teoward

~ 1)
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commuaity placement. care must be tal en to mirimize the possibility of

error in the placement of these individuals into the community. Place-

rnent without fully understanding all of the requisite, concomitant
behavior cquld have detrimental effects. The main questions addressed

in tne present investigation were: Would the knowledge of a retarded

individual's adaptive kehavior patterns aid in predicting his success

in a group living home? And, would che behavioral patterns of those wh»

failed in their community placement differ from those who succeeded

there? <Thusy the purpose of this study was to compare the adaptive
Ve - . .
behavior patterns of retarded individuals successfully and nonsuccess-
g

fully placed in group living homes sc¢ as to facilitate more accurate

placement for such individuals.

’

The adaptive behavior patterns were determined by using the
Adaptive Behavior Scale developed by the American Association on
Mental Deficiency. Adaptive behavior represents the reversible dimen-
don witéin the behavioral aspects of mental retardation. (Leland,

. 1965, 1968). Measuremernt of these reversible pehaviors will provide
the basis %of curriculum development (Lel;nd, et.al., 1968) 'and optiﬁal
community placement. An individual classified at a certa%n adaptive

“ behavior level could be placed into an appropriate trairing proyram in’

. order that an effort can be made to -meliorate areas of deficiency.

{%

r

Procedures

In general this study comparxed the 4 areas of adaptive behavior
measured by the AAMD Adaptive Behavior Scale and the I.y. of those

retavded individuals successfully and nonsuccessfully placed in group

~
]
.

ERIC -

Aruitoxt provided by Eic: .



ric

Aruitoxt provided by Eic:

living homesi The data was gathered from Decenber, 1972 through March,

>

1973. ' .
\ :

~

Subiects *
—— e

The subjects who participated in.thiS‘stud§ were those retarded
Aindividuals who had been placed from the Sunland Training ‘Centers into

Group Living Homes within the state of Florida. There were 72 subjects,
’ , -

1 t

47\of whom had been classified as successful and” 25 nonsuccessful.

)

They ranged ip age from 16-to 45 with an I.Q. range of 45 to 74. Fifty

.

&

a

were male and twenty-two were female.

Source of Data

The Adaptive Behavior Scales are behavior rating scales for mental-

ly retarded and emotionally maladjusted individuals. They are designed .

z . N

to provide an objective description and assessment of an individual's

adaptive behavior (Nihira et.al. i969). These scales, published in 1969,

A . .
- 3

. . - hd
pecame commercially available in the early part of 1970 (Mental Retarda-

tion, 1970)* This followed extensive research conducted by Leland,

, .
Nihira and associates at the Pérsons State Hospital and Training Center

\
L]
~

beginning in 1963 (Heber, 1962).\ 3
. A . 14

As stated in the Manual of the Adaptive Behavior Scales, the in-~
srument can serve many purposes of vhich one is "7To i-dentify the areas

i . . X . . s
of deff¥1enc;es that individuals or groups have in order to fac111taeé

accurate placement and proper assignment of cuyrriculum or training pro-
3

grams (Greenwood and Perry, 1969)." By using this instrument, more

accurate placement and more effective curricul-um planning can take place,
H

b

¢



. The Scale consists of twe parts.

\ Part I of the Adaptive Behavior Scale is desigred to assess the in-

Y .

dividual’s skills and habits in ten behavior domains considered ‘important
, to the maintenance of personal independence in daily living. ParE/A 1s

a comprehensive recview of most of fhé behavior rating scales currently

part of the public domain in both the United States and Great Britain

(Leland, et.al., 1967). The ten behavior domains are:

a“

‘I. Independent Functioning

! II. Physical Development . N
III. Economic Activity - . -
oo "’“\\ ﬁ
IV. Language Development . ’ “

. ) s
V. Number and Time ancépt
VI. Occgupation - Domestic
VII. Occupation - Ceneral
. Self-birection
1X. 'éesponsibili:ies
X. Socielization
Part Il is designed to provide me;sures of ma]adagtive behavior
related to persorality and behavior disorders. Part II consists of the

following fourteen domains:

P

e A. Violent and Des*ructive Behavior

v,
3
"

B. Antisoclal Behavior

C. PRebellious Beh

D. Untpustworthy B;

E. Withdrawal *

F. 5tereotyped Behavior and 0dd Mannerisms
G. Inapproprigte Interpersonal Manners
Q H. Inappropriate Vocal Habits . s

ERIC . :
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Ly the house parents and other placement personnel. L.1if an individual

r —~ 4

I. Una&ceptable Oor Eccentric Habits -
J. Self-Abusive Behavior

. K. Hyperactive Tendencies

Z. Sexually Abberant Behavior i ' . 4

M. Psychologicai Disturbances

N. Use cf-Hq?ications

0

Administration o. the TInstruments

‘.

The administration of the Adaptive Behavior Stale was conducted by

personnel from the Sunland Training Centexr and by pérsonnel from the

various group living hcmes. Authorization and appointing of each indivi-

dual was done by administrative personnel in the respective locations.

-~

The writer then visited with the group living home personnel and in-

s&itutional personnel selected for inclusion in the study and instructed

. -

the designated personnel on the correct method of administering these

instrumen<s. The subject's intellectual level was taken from the indivi-
N * N

. -

dual's records at the Sunland Training Center. 51 all cases this had been
5

. -

determined by an individually administered intelligence test.

Determination of Success or Failure

The determination of success or failure of the individuval was done

made a successful adaptation to the community by holding a job, getting
I b J

3
along with his peer~, etc., he was given an ABS rating by the house

»

parents and other personnel at the group living home. If he had not -

«ade a successful adaptation, he was returned to the irnstitution, thus

being deemed a failurc. le was then given the ABS rating by institu-

‘ % |
1

4
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tional personnel who were very familiar with the individual.

v

Analysis of Data

. - . . . . - . !,
Multiple discriminant function analysis was used for the inter-

pretation of this data. Discriminanc fupction.yields normalized vector

weights which determine which of the 25 variables carry the most weight

2
in deterrining _success or failure. .Another advantage to this approach
h ;

is that it produces a hit-miss classification table which assigns in-
dividuals to either the successful or wunsuccessful group. To test the

hypothesis that the centroid values were the same in the two groups for

-
the 25 variables a chi-square with 24 degrees of freedom at the level of

.05 significance was used. The analysis yielded the value 109.5634 with

the chi-square table listing 36.415 as the value. Thus the null hypo-

<

thesis was rejected at the .05-level.

Figure I shows the mean and standard deviation of the 25 variables.

-

The scoring was done on a percentile, therefore the closer the score is

A4

,to 100 the less problem the individual is héving in this area.

Table I lists the variables that contribute the most to group dis-
crimiration.” The "positive direction" indicates that the successful
group scored higher, or regeived a bettef score, on that particalar

variable. The "negative direction" indicates that the successful group

‘

scored lower on that variable. The successful group scored at a lower

rercentile level in the area of language development than did the non-

succassful group. In the area of untrustworthy behavior, the second

.

most heavily weighted discriminate function coefficient, the unsuccess-
ful group was found tc be more untrustworthy because they fell at a

lower percentile level tiian the sucressful group. 1lnappropriate inter-
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T ALL I T
/// tandardized Discriminant Function Zoefficients .
\
Z 'Y
Variable N Weight
a * e

‘Language  Developnme .t ‘ -1.081 s
Untrustwqrthy- Behaviox .965 '/i
Inappropriate Interpecsonal Manners - .705
Economic Activity’ .633 . ,
.Psychological Disturbances - .571 ¢
Number and Time Concept® ! .554
Rebellious Behavior -~ - .537
Hyperactive Tendencies . .52¢
Stereotyped Behavior and Odd Mannerisms ' .468
Responsibiiity ’ - .462
Self Akbusive Behavior - .444
Independent Functioning - - .407
Occupation - Domestic ® T .400
Violent and Destructive Behavior .3%96
Unacceptable or Eccentric Habits . 388
Antisocial Behavior .333 )
Socialization .320 e
Physical Developrment .26% &
Unacceptabkle Vocal Habits - .255 :
withdrawal ‘ - .91
Self Direction - .134,
Use of Medication .130°
I.90. ) S L1324
Sexually Abberant Behavior o - .087°
Occupation - General 002 &

y

o

-
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! TABL!, II

Evaluation of Classification Functions for Each Case

Function 1 5 Largest Group
- Propubility Assignment
Group 1 (Successful Group)
Case
1 .73758 .26242 .73758 1
2 .92166 .07834 .9216¢ 1
3 .59884 .40116 .59884 1
4 .99225 .00775 .99225 i
5 .81604 .18396 .81604 1
6 .98872 ©.01128 .98872 1
7 .98708 .01292 .9870¢ 1
8 .70284 .29716 .70284 1
9 .86033 .13967 .86033 1
10 . .98666 .01334 .98666 1
11 .61656 ' .38344 .61656 1
12 .98747 .01253 -« .98747 i
13 .92434 .07566 .92434 T 1
14 .95614 . 04386 .95614 1
15 .99772 ¢ .00228 .99772 1
' 16 .98893 " .01107 .98893 1
17 .99437 -+ .00563 .99437 1
18 .96504 .0349% .96504 1
19 .99188“>> .00812 .99188 1
. 20 .93187 .06813 .93187 1
7 21 . .93508 .06492 . .93508 1
2 . .99257 .00743 .99257 1
y XQ . .19494 . 80506 .80506 2
. 24 .99704 .00294 . .99704 1
25 .82203 .17797 .82203 1
26 T .966817 .03383 .96617 1
27 .44615 .55381 .55381 2
8 .99861 .00139 L9986 1.
29 » . .90998 .09002 .90998 1
T30 .9995), .00049 .99951 i
3. .80973 o .19027 .80973 1
- 2 .99871 .00129 .99871 1
33 .84357 15643 .84357 1-
34 Y .1991] " .8c089 .8005% 2
35 .74342 . .25658 .74342 1
26 .07 350 .00150 .99850 1
37 .96188 .03812 .96188 1
38 .69280 ~ .30729 L6980 1
39 . 34515 .05485 L9715 1
40 .99075 ) .009825 .99075% 1
41 .63943 360657 63943 1
42 .99998 . .00002 .99398 1
- 43 .96U08 .03992 196008 1
44 J96931 -00069 499931 1
45 91651 ©.06349 .81651 1
46 . 18866 .01134 .98866 1
47 .ya579 .0042] o072 1

x. . )1‘() s
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percoral manners, wdighted at¢ -.705, places the successful group at a
.

lower percentile level than the unsuccessful croup.
p C p

' The discriminant analysis yielded the group classification as

»

shown in Table II. This table is a very useful Eﬁble in classifying

-
.

individuals as a member of the successful or nonsucecssfui group.
The discriminant analysis classifies the individual on the basis of
his similarity with members of the group.

For case number one the 1ndividual'has almost 74 percent prob-
ability of being in the successful group and 26 percent po%sibility of
being‘in the unsuccessful group. The individual was assigned to the

successful group which was a correcc placement for this case. The number

two case again was assigned to the successful group which, again, was a

correct placement. Opnly threc classifications were missed in the success-

ful group (Group I} and five were missed in the successful grc.p (Group

2) . .

Table I1I <shows the classification matrix which summarizes the
number of hits and misses for all cases. Out of 72 cases only eight

were missed yielding a prediction percentage of 88.8.

Function 1 2 Total )
Group 1 ~ Successful 44 3 47
Group 2 - Unsuccess{ul 5 20 © 25

1 1 ¥

D
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The individual percentile le'zls of adaptive hehavior for each

<:‘were computed and used as the basis for the analys:1s. Table IV shows

. .
the results of successful and unsuccessful individuals. The 24 major

domains of adaptivesbehavior are given in capital letters and the sub-

domains in lower case letters.

TABLE IV

Adaptive Behavior

Indgividual Computer Percentile Levels

Domain and Subdomain Percentile
Part I Unsuccessful Successful
Eating Skills 86 100
Toilet: Use 80 99
Cleanliness 96 96
Appearance 85 99
Care of Clothing 50 100
Dress and Undress 100 100
Locomotion : 63 100
General Independent Functioning 63 98
INDEPENDENT FUNCTIONING 85 99
Sensory Development 100 ©100
Motor Development 95 100
PHYSICAL DEVELOPMENT 25 99
Money and Budgeting 60 100
Shopping S$kills 66 99
ECONOMIC ACTIVITY 64 100
Speaking and Wrating 56 73
Comprehension 44 99
General Larnguage Development 81 81
LANGUAGE DEVELOPMLNT 76 80«
NHUMBER AND TIME CCHCLPT 70 98
Cleaning . e © 100
Kitchen Duties 100 100
General Occupation Domestic R - 100 100
OCCUPATION - DOMLSTIC %;? 95 100
CCCUPATION GENERAL .85 92



1 ) _14_ -

TABLL 17 (Cont.)

Domain and Supdomain Percentile
Unsuccessful Successful
Sluggishness . ) 190 100
Initiative . g9 i 99
Persistance kg %, 90 100
Planning and Organization 75 100
Self Direction General 33 » 100
SELF DIRECTION ’ 84 IGO0
- . h“(‘:\
RESPONSIBILITY - RS : 83 100
SCCIALIZATION 75 ac
Part II
VIOLENT DESTRUCTIVE BEHAVIOR 100 100
A ANTISOCIAL BEHAVIOR 93 R 100
REBELLIOUS BEHAVIOR &8 100
3
UNTRUSTWORTHY BEHAVIOR Cy 59 100
#ITHDRAWAL ‘ - 100 100
STEREOTYPFED BEHAVIOR AND CDD MANNERISMS 100 100
INAPPRCPRIATE INTERPERSONAL MANMERS 100 llOO
) UNACCEPTABLE VOCAL HABITS 94 100
UNACCEPTABLE OR ECCENTRIC HABITS 100 100
b SELF ABUSIVE BEHAVIOR 100 100
HYPERACTIVE TENDENCIES 70 100
> SEXUALLY ABBERANT BEHAVIOR g5 100
PSYCHOLOGICAL DISTURBANCE 94 99
’ USE OF MEDICATION ‘ 80 100
4
IR
Q i
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SUMMARY -

5

This study was addressed to those dimensions ~f adaptive be-
. . . . U .
havior and intelligence level that might différentiate retarded
S
individuals successfully vlaced in group living situations from
those placed unsuccessfully. The question toc be answered was:
. . -.\ -~ v pm om I3 '
wotld a significant difference exist between the two groups and,
if so, wherein were these differences? The first part of the

¥
Question raised in the study was stated in a null hypothesis form
and was tested for significance (.05) using a chi-square analysis.
. . ..k . 4 e
Multiple discriminant functicn analysis was employed to find out
- . .

which variables contributed the most in distinguishing between the

two groups of retérded individuals and to whicb'broup, successful
‘

or ronsuccessful, an individual would be asbigﬁedy

The null hypothesis was .rejected, thus indicating that there
was a signi’icant differencérbetween the typ groupg: The speqifié
differences in the behavior domains were weighted and listed. ‘A
hit-miss classification table indicated proper assignment of indi-
viduals to the appropriate group in 88.8 percent of the cases.

The 72 subjects cheosen to participate in this study had all
been living, or had ggcently lived, in a group living home. Those

.

who were unsuccessful had returned to the particular Sunland Training
Center where they hacd lived previously. ‘The subjects' intelligence

levels were measured by an individual intelligence test. Their adap-

tive behaviors were measurea by the AAMD Adaptive Behavior Scale.

v

b
Discussion €§
The results of this study should be interpreted within the frame-

work of this study. They would seem valid for the sample but until

1Y
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a cross-validation study takes place, caution must be taken in general-

1zing the results to larger populations. .

It seems unl:ikely that a higher level of language development

would contribute to the failure of a retarded individual to adjust-

mert in a group living home. A closer lock needs to be taken in the

v

rater-evaluation system in this area. It would seem possible that the

-

institutional raters might have unintentionally been comparing the un-

N
wsuccessful individuals with less able -individuals in the institution
instead of 2 highly objective individual\basis. Also, the institu-
tionai rating personnel, in most cases, tad knodn‘the successful
1ndividual longer. As a result, the inséiputional rating personqel

might have been able toc experience a higher level of communication

with the nonsuccessful individuals than the group living home rating

‘personnel had experienced with the successful individuals.

Adaptive behavior domains that tended to create many problems

in group living homgs, result’ng in the return of the individual to
the in;titutlon, were the domains of (1) untrustworthy behavior,
(2) eéonomic activity, (3),ngmber and time concept, and (4) hyper-
active tendencies. Behavioral domains that were tolerated, even.

I3

though 1t would seem that they would cause problems, were in the
areas of (1) inappropriate ipterpersonal manners, (2) ;sychological
disturbances, and (3) rebellious behaviors. It seems that this could
possibly be when one consider< that these areas are often considered
tolerable by normal individuals in our society during the adjustment
of an’individual to a new situation. However, the domains of un-

trustworthy behavior, economic activity, nunber and time concept,

and hyperactive tendencies might well be intolerable at this time in

£ U

<.
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a group living environment and alweo in competitive employment.

The hit-miss ciassification could be one of +he most ;aluable-
implications of this study. When placing an individual from an in-
stktution into the community one must ke as certain as possible that

f

an individual is ready for this type of placement. Utilizing this

" table would have made if’possible to hold back on only tﬁreg of the

~

47 successful individuals ready for group living home placement, and
further would have avoided the return of 20 of the 25 individuals who

were not yet ready for this type of placement. Overall one would

have been able to have an 88.8 percent accufacy in placement.

Recormendations

There is a need for an intensive effort toward the development
gf a well .planred program of research and training that would con-
tribute to the development of these areas of adaptive behavior in
order that the maximum gotential of the mentally retarded can be
attained. The challenge for finding accurate methods of predicting
the adaptation of the retarded individuai to thie community must be
met. The effects of continued failure can be debilit;ting (Tymchuk,
1972} and children who experience failure_withdraw from most all new

situetions. Once they have failed in this new situation of community

living, following a period of inctitutionalization, they may withdraw

to the confines of the institutional walls and never permit themselves
to be placed in the community again.

Individual attitudes and personalities of Louse, parents in the'
group living hores might yield important information regarding the

type and level of jindividual that should be placed in that particular

(’)ﬂi
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home. By determining the individual expectation levels of each gréup
living home, one would further enhance the possibilities &f success
for the individual.

Group living homes could be developed to accept individuals

{
falling'within certain Percentile ranges in order that more hcmo-

geneous grouping could be attained. This would enable the group -

living home to plan programs that would meet the needs of each indi-

vidual more daccurately because of this more precise grouping.

N
&
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T &@CCﬁEﬂIA’NCE OE‘ THE VIDEO ARTICULATOR
oo - 'by, Frederick S. Berg, Ph.D. -, |, ° )
(- Department of Comiig:nicative Disorders . .
’ \ : _— 'Utah_S;ate\Jniver'sjty, Logan, Utah 84322 . o
A e } ‘ i‘NTR'OD‘UCTlON . SRR '
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N Curing the past three years ah ‘electro-visual spech
¢ anaiyzm\k:)evnce,éaﬁlled e Video Articulator has become
.avatlable chinicians and educators of, hearing impaired
Jodwiduals. Developed in northerm Utdh, this device* is
- - am'ahk_eted by Amera Incorporated® of Logan,-at abdut the
price of many +hearing aids, The Video Articulator 1s*a
modifjed solid-staje black and-white Sony television chassis.
« The set 1s approxjmate!y F by 77 by, 10" in dimensions,
weighs 9 Ibs, and 1s portable Ce ’
vAcceptahgé &% the Video Articulator for the speech
traimng of '}he hearipg impaired may be rejated to four questions:
. . > 1. Wnaf are the basic electronic f2atures? ’
' 2. Are the'video patterfis valid and reliable? .
3. Can video patterng be identified fron one angther?,
4,

e

;

Does the video display contribute tOJhe precision with which a hear;né
impaired person speaks? | ‘ : o ,
The purpose ‘of this bodklet 1s to answer these questions to the extent that
. < nformation i1s cusrrently available. It is anticipated that these answers vqll both stimulate
interest in the device and lead to further study and clanification. The data, hypotheses,
and remédial guideiines of this progress report may add to the state of theartin s'peech
trainjng for deaf and hard of hearing individuals. Currently, a dozen of these units are,
bemévused in speech remedsal programs throughout the United States. Upon request, the
eng r{eers, Woffinden and Chadwick, wiil bunlq‘,addntlonal units, distribute, and maintain
thgn(.'.«Z NI ~. N
In the past electro-visual. speech analyzing devices have not been widely accepted
/Mthmrtpq communicative \Ahsorders professions, particyl:jyy”among teachers of t_he
.« heanrg impaired. Two mam_'reasons for tfis lack of acceptarice seem to be' (1) adequate
rationale for théut usé has \poti‘been advanced; and (2) clinfcians. and t?‘act}ers are not
trained tg use gjﬁ'ée devices. |t is expected that this-presentation wil}‘co‘ntribute to the
‘willingness of specialists to explore the valle of the Video Articulator as an aid to speech

- ,
s vy

. ¢
.

remediation  ~ . - . ‘e '
P St L Lo .
¥ . % ELECTRONIO FEATURES/
' L . e, oo
First Main Feature P “ ’

.. The Video Articulator is a successor'tg the Vioice Visualizer described by Pronovcst
et al. (1967). As an electro-visual speech Analyzing aid, the Vaice Visualizer is a modified
cathode ray oscilioscope. It includes a >pecial phase-spiiting Circuit that presents an the

¢ Fscope face a circle rather ti.an the stand.?rd sign wave with a pure tone input. Those who

have uled the Voice Visuahizer note that b saying various cofisonants and vowels into an

attached microphone, a variety of visyai patterns appear. It is of jnterest th{t the Voice

Visualizer was featured in’ a_ news article descril'))ng many speech analyzing devices

demonstrated at an international sensory aids conference held in Washington,; D.C.,

Q during 7867 (Pickett, 1968). Possibly it was}tpe umquen§55 of the osciltoscopic patterns
LS

.

‘E mc‘that caught the attention of the reporter. . i '
: : 8 L ‘.
" *Amera Incorporated, Box 627, Logan, Utah. v “‘ - '
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g The oscuﬁoscoprc patterns. of the Voice Visﬁahzer have _been ca|led ,hssajou
% displays. Resl)ltpng from wo Lsignals 90 degregs out’ of phasg, elec"lcal engineery have "
o used sdch displys as a means of cbserving. frequency ratjos and “iro” beats, The “ali*
rfetWOrks aghiev a’; 90 degree .,phase dlffereuce over a W|de range of input
fré’quencnes ' 17 .
n 1968 dnd 1969~Woffmden and _Chadwick, englneers at Utah State Unlversrty,
E modified wo oscnlloscoplc systems using the Voice Visualizer specual circuit, By ,19]1
. they decrded that the phase- spl,:\ttlng cfrcurtry could achieve the same result at less cost h
a televrslon set. .:unce then, they have bunt special integratéd cifcuits-into a dozen
televis on sets as a beginfing to making sﬁ‘ch.unuts wuthln easyfreach of aimost all speech -
. and hearing clinics and schooi programs.” , . -
. + The term ”VldewAnuculator" has been apphed to' these dev ces ber.ause of the use
«af teievision gnd_focus upon articulation applrtatlons The first Video Articulator Units
, utilized Sears*portable television sets welghunq'-about 16 Ibs.'The modified Sears sets
permitted the clinitian o switch between use of the devices as-felevision sets or as speech -
ards Current Jtlhzathn of modified Sony sets providis lncreased pattern visibility as wej!
as’ greater portabllety The television capability has been rcmoved however toérovude -
adenuate space for the special circuitry’ & v ’

.

A Saénd Main Feature - :

. During 1974 Woffinden-and Chadwick modif] ed the Sony,television sets ln\a seconfl
way. They addeq;ran audio -oscillator system thi now also permuts the clinician to .
identify t,.:antutatuvely the pitch or fundamental.frequqncy of vocalization..Contrdts on

« the fropt ot the unit can’ vary oscillator frequency from 50 to°500 Hz. Notwithstanding
the frequency of the tone it appears as a circle ot the scregn. When the client sustalnsg ¥
vowel, rt also appears as a circular pattern on the screen. The Qscﬂlator patterwand the -
vowel pattern superrmpose., producing a '!beatmg” configuration when they are at the 5
same ffequency. Notnng this, the clinician _pan determine this frequency by fookmg at the
calrbrated~and numbered oséillator doal A‘schematlc diagram, and a block diagram of both
-"the bscillator and phare sphtting crrcmts fay be seefs below,’

’
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Figurs 1. Spacial ::ircuitv'y of the Vidoo/Articulg_tor. . N .
4 \ . v . °
. ' VALIDITY AND RELIABILITY ¢
l ’ ~ <> ’
Basic Corrélates and Video Paneyu . % .

Q Fiwe vndeo\z\qnfuguratlons are correlates of “the basic auditory ‘he,nomena of *-
l: lC etic or articulatory features Bf speech. These basic correlates, together with video .
: ratlons for each of 36 consorants, vowels, and drpﬁthongs, may be seen in F1gure
Z on thé following page N
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) Figure 2, 2% ‘;ascc correlatas and video satterns for sach of 36 English phonemes. L . <
; . N . IR TN

The auditory-visual conversion that occurs when isolated farticulations ;',)roébde '
microphone input into the;\lndéo Articula§or may be seen above and to the left. Basicaﬁ .
.. @ pure tone become atcircle; white noises as / 8/, /¢, /s/, 1§/, and /h/ bécome many, .
aircles, bursts as™/p/, /1t /K/, angd /t / appear as splashes; formats that characterize all
. donced consonants asweill as vowels and dnpghongs are sgen as loops; and buzzes of the

oiced: fricatives, namely /v/, /3/, /z/, and A3/ become whirls or concentrations within
loops. - .
The circles, splashes, loops, and whirls can be identified inedch of ‘36 video patterns
grouped at the nght 1n Figure 2. These 36 configurations 'arE\dravymgs of video patterns
made by the wnter as he articulated corresponding consonants, yowels, and diphthongs
into tht microphone of one Video Articulator. The similarity of his patterns to those of
other speakers, and-the simlanty of such configurations when comparing two Video
"Artigulator umits, will be ¥escribed fater. . . ' L
Yy Inspection of the 36 video patterns of speech articulation of the writer revzals that |
\s. . wariatigns occur in configuration and in size. For exampie, the / 0/ batternus the smallest
* ¢ -~ -af all.configurations. It can be differentiated from the similar sounding /#/ on the basis of
“size. On the other hand, the/2/ and /e/ are more similar,in size but vary more in
conhéuratmns. Other visual features also previde clues for pattern identification such as
content and angle or tilt. Within the/x1/und /e/ patterns, for example, more inner loops
are occurring for the latter front vowel. Another 2xamble is the /s/ which appears to be at

an oblique angle. , T
‘ . ' s AT :
Clinician Models & X o ‘

. The video pattern for a’pdrticular articulation or phoneme appears to be the same e
* each time that 1t is produéed by a given person, provided:,
1. The phoneme is articulated in the same rpanper.
. 2. The distapce between the hips of the speaker and the microphohe is the same.,
Manry chnicians and teachers need practice before they can,precisely articulate various
phonemas. They perhaps have more difficuity articulating the fricatives, pacticularly the
voiced ones, than any of the other groups of consonants, vowels, or gipithongs The *
writer suggests that the Videp Articulator be used as a device for Yetetmination of
meeting critena in the articulation of Enghsh speech sounds. It appears that inadequ ate
chmcian models couid be, a contributor to current speech problems‘exhibite& by certain
,hearing impaired children. - ! ",
. When ¢linicians do articulate precisely, however, their video models are more
similar than different. Table 1, for exampld, compares the audibility, lipreadability, ‘and
videobihty of the writer and rve student climcians in the articulation of 36 isoldted
Q . X X . P
E lC Vgg;oes, Articulations were vudeo}aped and play‘e jback td f9ur ]udgtes who ra'teq tr?em
. on<theifollowing scale. 1 = highty simitar, 2 = s1 v 3 = partialiy.similar, 4.; dissimilar,
CEETEETE ond 6 3 highly dissimilar.” ) ' ¥
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yTable 1. Mm saimitanity of au&rbclrty, lipreadability, md vrdeobtmy’of thqwmor and uch of five
¢ - foemale clihicians In the nmc_li‘nwn of 36 isolated pPhonemes. »

i

i

Y
Comparisgn o Audibility Lipreadabutity , Videobitity
f Wit o 7 ] . > E—
. Writer-Ciinigian ¢, . {- . b 1.8
3 erter Clinicien 1l \ L 1.3« ' 23
3. ﬁer .Clinician Hi, ’m . J 10 . 'fo
4, &r-Clinician IV - " 12 - 1.1 1.7
5. Wrrter C!mﬁ:lan‘v 1.1 < 14 28
Mean . 1. 12 . 2.1 Ty
» i Y, P w:,

It may be no’ted tH‘at htgher srma!ant!e‘S occus bftween the lwriter and some
chriicians than,between_the Wwriter and othels. Inspection of Table 1 reveals that the
sounds and lip posrt’uons of the writer and the clmlcra'ps were highly similar for the
production of tfe 36pironemes It also indicates that the video patterns of the writer and
chnicians generally were similar. The Judgments were made after the chiniciah- -judge had at
least five houts of practice in studying writer-cliricial, comparatuve productroﬁs on
videotape. During practice the judge was also’ comparing her ohsewatrons with the' ﬂlree‘
other judges vrewmg and Jisteping to the samg vrdeotape recordings. The correlatrons
between the 1udge of Table 1 and the three otherjudges wew,i 0,0. 8 ‘and 0.5. *

Within the category of vrdeobd\ty comparrsons the articulatiops of the writer a\nd
the clinicians were judged\to be highly Smmlar for 29 percent o of the%:nemes similar for
42 gercent, somewhat similar for 17 percent, dissimitar for 9 percent ‘and higaly
dtssrgular for 2 percent of ;the phonemes it should be mentioned that the videotapes
were made before the five clinicians had practiced articulating the phonemes into the
mrcrophone of the Video Articulator. Dunng the videotaping the writer passed “the’
microphone between himself and the ¢linician fog each articuldtion. He controlled
distance as well as he could under the circumstances. lt may be hypothesized that with
practice and control of distance, a higher percentage “of highly similar, , video conftgura
tions would have beerf produced ) .

F-urther study feeds to lbe made of simiarity of video patterns among clinidians |

after ce!tarn vauables have begn eliminated or alleviated. Clinicians should have o meet
criteria 1n precision of articuldtion as a first prerequisite. Secondly, they should be free of*
laryngeal .or nasa) problems. Quring the articulation of /m/,"/n/, and /) /, for gxample, the, .
wnter was unable to produce ade_quate\, nasal resonance because of upper resprratory
congestian. Distance” “and Ioudness should also be controlled because size of pattern is a
factor influehcing  judgment” of similanty or dissimdarity agnong cl |cnans Similar
investigations also need to be made between males and females, and adults and, chrldren
with vanous‘pttch Ieuéls e . . ‘ e

. A . .

. Experre/pe suggests to the writer that some articulations lend themselves to
standard vnde.o pattern production more tHan other articulations. At this time, a ¥cale of
normal similar 13% of vidgo patternsfamong persons has not been developed. However,ﬁrt

.. appears that varrous speakers tend to produce highly simila? video patterns for most

voiceless phonemes yoiced stops, and diphthongs, and some fricatives, glides, and vowels.
Further mvestu;atlon should ctarrfy this clinical judgmert. -

The data ofﬂhehxperoment and of ¢hnical experience wrth the \/|deo Artlcu!afor
suggests that video drssrmrlantes (4 and 5 ratings) among normal speaking persong are
rare. Eor example, an adult male with a pase voice might not present a suitable vtdeo
mndels for a child gs a female chnician would. However, ‘he would ble to mo?el-

il

I: lC iculations for Mmany phonemes. His comparisens with the child should be highly simjlar .

-

some Rhonernes, similar fos qthers, and at least partrally similar for the remainder.
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If, a clinician switches to use of a‘second Vldeo Articulator unit, a question is raised
a1 the degree of similarity of first-second ‘unit patterns. The engineers'suggést that the
apatterns should be highly similar provnded careful matching of freqltency, phase, and
amplitude characteristics among the two units is conducted. @nce adjusted, the inter-unit
pattern similarity should remain constant, .particularly .if high quahttx electronic parts are
g used In ;he special circuitry. Flgure 3 includes similarity data for two Video Articulator
unlts being used in clinical speech training being conducted at Utah State University. The
writer drew the patterns below as they appeared on the units which were placed adjacent
" to each-other. He held two mncrophones side-by-side in one hand, and articuiated
repeatedly until satisfied with the accuracy of the drawings. The artccul’anons drawn are
represehtatwe of the 36 phon(me productaons

- . 1

5Uﬂit /5'/\ JT/ '/p/ ‘/b_/ /n/. /V/ 71/ /0/
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. Punire 3. Representative video ritterns appmmg simultaneously on adjacent Video Articulstor
. n e . i un-ts *mng the umeulaﬂon of the writer. -

- . ln ail instances, the va';'}efwged these patterns%s being similar,to each other or
having a rating of 2. Slight dufferenc“has occurred in horizontal dimensnon for 4/, amount
of . whir! for /z , ahd rotationy'of pattefp for/p/, /b, Int, /\, 1i/, and /o/. Notwithstanding
dufferences the basic correlates of members of any ph({neme arg present. For ‘example,
the, multinle citcles occur for Is/ and the whirts for /z/.

- o . . .(
Sl % .+ 'VIDEO l[@ﬁTIFICAT!ON

~ . . .y
Prilg:apal Expenment , <
Preliminary investigation hdS beeﬂ made of the performence of the hearlng impaired
in learning to identify video patterns from one another. Stimuh of these studies have
included 36 1solated phonemes primarily but alco monosyllabic words. The first subject
4 studied was a 22. year-old deaf miale wnh a corner audvggram A perceptual learning '
exgepment was desagned to compare his performance in identifying 36 isolated phonemes
-by use of three umisensory and four multisensory conditions. These conditions were
auditory (A), facial or lipreading plus taction (8),video (C), AB, AC, BC, ay ABC. The
writer served as the expenmenter or stimulator.
. Before the experiment began the writer required the deaf male to perform two
* v skills without error. One was to pqint to the appropriate International. Phonetuc Alphabet
(IPA) symbol for the phoneme uttered by the writer under an auditory-visual
(hstening hipreading) condition. The second skill was that the subject articulate all stimuli
upger the same condition so that the writer could point to the correspondnng symbols
without making errors. Practice in respondlng under all seven conditions was provnded
also. -
Q Du?mg the experiment each %’umulus was spoken carefully by the writer and
E lCmated correctly or mcorrecﬂy by the subject. The writer recorded all responses to the
ft of slash marks, as illustrated in Figure 4 on the ft))lgwmg page:
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Recordipg form for one of saven sequences of 3G stmuli fogether w:th.wdor %
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Fiwn 4,
. ’ presentation of sensory condnmns during ag:h of seven mm. A smglesaubpgt :
N followed this procedure. & % .
)‘4 ,,‘% . ° . - F AP y "
. . =y . ™ . e .
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Check marks were recorded for coirect :mltatton?and IPA symbols for |ncorrec't The
experimenter*and subject reviewed the response form at the completion of each of 49
. tasks, If errors occurred within a task of 36 articulations, the next task was not ifiitiated
until errors were idéntified and discimination training conducted. + . e
Figure 4 also reveals the design of the experiment. The seven sensory condmons
were presented during each of seved learning sessions. The sessions Wore held weekly and .
lasted approximately 45 minutes apiece. The censory conditions were Presented in
counterbalanced order to offset the serial positions effect. The data ‘for each of 49 tasks '
were the number of incorrect responses out of a possible 36. A total of 1764 responses
were made during presentayon of each of seven sensory eonditions seven fines,
All tasks were administered in 2 clinical therapy room having acoustical tre3tment
and overhead I|ght|ng The distance Uetween the writer and the subject varied from three
to five feet, dependmg upon sensory condmon The staging for eachtondition is detalled .
below: ® 5 ) -
’ , , - i ‘ . .
The subject faced away from the expenmenter ang utilized

r3

1. Auditory (A) -
s his personal body-model hearing aid.
2. Facial (B) — The subject placed his left hand or the face of the expenmenter
to perceive tactile speech clues. He also faced and lipread &he experimenter. .
3.  Video (C) —~ The subject watched the screen of the Vldeo Articulator with his
hearing aid turned off.
4, Auditory-Facial {AB) — The suBjject listened to, lipread, and touched the face
of the.experimenter as stimuli were presented. ¢
5. Auditory-Video (AC) ~ The\subpect looked at the Video Artacula‘tor scréen
and listened with his personal hearing aid.
6. Facial-Video (BC) ~ The subject held his feft hand on the face of the
experimenter, lipread, and watched the Video Articulator screen.

ERI!

PAruntext provided oy enic [N

.

Auditory-Facial-Video (ABC) —
above except that he also used his hearing aid.

4

The subject followed the samé procddure as

,

3 ‘



By the time the experiment began,:the subject was already identifying isolated

" phonemes by use‘nfbt wdrious sensory conditions. Table 2 below presents data emerglng

from the experimént 1se\f\ The raw tata on étrors per 36 stlmulu are conv.ened to percent
errors for each sesgion undeg each sensory condition.

A, "

+ " Table 2, Perdent srrors of a Young doaf adult on each of A9 perceptual learning tasks.

¢

* 'Sensory condition,, Session
. LY o 7 3 id L N
. K 2 3«7 4 .5 B 7 Mean
. A 139 56 83 00 56 00 28 5.2 .
8 . 0.0 5.6 56 5. 0g 0.0' 0.0 27

. c 139 28 2.8 0. 2.8 0.0. 28 36 :

). AB ' 28 28 5 00 ° 0.0 0.0 0.0 1.6
. LAC . 139 56 8 0.0 0.0 0.0 0.0 4.0 .

. BC. . 28 2.8 00 00 0.0 0.0 0.0 0.8

. ABC 00 00° 56 - 00 28 00 0.0 1.2

r Mean ’ 6.6 36 5.2 0.8 1.6 00 0.4 2.7

The data reveal that the subject identified the great majority of the stimuli under
any condition at the onset of the experiment. As per€eptual training proceeded, he
generalty performed even better. For example, during the sixth session, he identified all
phonemes under all ‘conditions. It should be noted that the subject hesntated in many _
instances beforé responding to gertain auditory stimuli. His responses to facial and to
video stimuli, however, characteristically were reflexive or without delay. .

- The separate contritutions of lipreading and of taction to speech perception under
the facnal condition were measured after the experiment was completed. The subject

- ubntnfued all phonemes in lipreading but only 38.9 percent of them using tactile speech
" clues. The unusually high lipreading scores, reflected in the facial data, reveals that the
subject couid recognize very subtle differences in articulaticns. For example, he reported
that the Iabao dental articulations of the writer shifted slightly in movmq .rom production
of /%/ to that for /v/ . ' -

The subject also performed remarkably well in audntory and part|cularly video .
1dent|f|cat:on It may be hypothesized that combinations of durational, intensity, and
frequency dlfferefnces among phonemes within his {imited av.gutory area were enabling
him to recogmze isolated phonemes by use of regidual hearing. Similarly, combinations of
one or more of.size, conflguratlons or rotation, together with recognition of circles,
splashes loops, and whirls, may' have been the contributors to his perceptual learning of
video patterns. o

. The video patterns adentnfsed by this young adult appeared on the scr%of an
_older Sears mode! of the Video Articulator. | t is of interest that he made rapid cor-versnon
if identifying conflguretnons on a new Sony unit i later training.
¢
T Other Expanments &

" A follow-up comparison.of .auditory (A), video (C) and AC identification by 24
f young adults has been made by Diamond {1973}, a student of the writer. Twelve subjects
were normal hearing persons and 12 hearing impaired (47, to 87 dB losses). A
representatWe sample of 10 of the 36 isolated phonemes served ag stimuli, These were
recorded on audio tape and played-back so as to be heard (A), viewed on a Video
.. Articulator unit (C), or heard and viewed- {AC). Eight subjects were selected for each of
tha A, C, and AC conditions -of perceptual learning. A 45.50 minute training session
EKC'urred for each subject. The resuits ingicated that all of the subjects improved in

ntification performance as a result of brief training.
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In the Diamond éxperiment, a subject wWas not" permmeé to advancg from ore 1tem
- lo the next until he pomteﬁ to the letter covésponding to the st:m;;:; example, i .,
unsure of the letter he niight pofntio L, N,-T»V, D,z (iH t, and Ldlafore pointingto S %
when the stlmufus was /s/. This drfferedI from the procedure the earlier exﬂe,nment '
described in which the young male adult moved from item to utem without stopping,
-whether right or wrong. H% could tell from the writer’s marking each response whether he
was right or wrong. At the completion of a giver. block of 36 items, he was given bgief *
! dnscnmmatnon pragtice using the 1terns he missed.
r . ¢
Diamond's subjects generaliy made fewer errors under the A and AV conditions.
However, this was expected since their A and AV baselines were much higher. The lag in
V performance merely suggests that identification of a new set of signals requires-training.
The 4550 minute experimental period did not provide® suffncnent practice for con-
siderable \udeo |dent|f|cat|on to occur.

-

Table 3 below indicates the-error per trial ratuo among the 10 isolated phonemes for
the eight subjects Iearnmg under the video condition. By definition a trial is one
presentation of a given stimulus or item. It may be noted that a meah of 3.4 2rrors per
trial occurred across ail video ‘training. The phoneme presenting the most difficultv was

ot /|/ The error per trial ratio for /1/ was 6.3. Of the eight subjects, however' four identified

" the /I/ configuration more quickly than the mean identification (3 4 errors/tnal for all
phonemes.) . . -

Table 3. Meen errors per trisl during video learning of 10 isolated Phonemes by eight young .
college students. ' ’

. -

Errors per " lsolyted phoneme U Meap
trigl | s z v t d tf dz n | i

¥

e,

25 30 20 40 33 37 29 32 63 32 34

It may be hypothesized thdt each subject would have identified all 10 phonemes
under the video condition if suffucnent appropriate practice had been provided. The young
adult serving as the subject of the ‘previous expetiment, for example, required four |
45-minute training sessions, plus preliminary practice, before reaching, errorless auditory |
or video identification of 36 phonemes under A, C, or AC conditions. As shown in Table* |
2 his lipreading identificatiop throughout the experiment was essentially errorless. The
latter data are derived from his responses under A, AB, Bf, or ABC conditions (B =
lipreading plus taction or lipreading). .

In an experiment by another student of the writer, Rouzer {1972} traced progress
in articulation of the /s/ phoneme by two heaning,impaired children who had intermittent
.access to video:configurations of the target phoneme. With or without video stimulation,
Rouzer also prompted./s/ articulation by use of audition, hipreading, and tactile speech
clues. Using these multisensory conditions, each subject mastered a Mowrer /s/-program
and transferred increasing progress during training to 30-item Shelton probes. In instances
inwhich Video Artigulator clues could be observed, one subject attended to them but the
other did not. The first subject preferred to rely upon lipreading for model identfication.
The second was conditioned to yse of audition. It may be hypothesized that such
preference would generalize to other hearing impaired children who rely upon lipreading
clues or upon clues from residua'l.')iearing as primary rhodalities pf sensory input. This
T°|'mlnary finding also suggests that video identification practice might be prerequisite
I: lCmantage gained from use of the Video Articulator in speech ﬂemedla'aon partlcularly.

) aring impaired mdl\uduals who rely upon lipreading, "
e Y . ‘ g’*

-
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Still another student of the writer, Stokes (Berg and gﬂzes 1974).has c‘onductéd‘
preliminary training in video identification with hearing imparred children. Her procedure
hag been to divide the 36, pmth into groups of six each for discrimination practlce

- Imtal data from very Inmnéd experimentatiop with this approach reveals that subjects
learn t) identify video patterns wuth{f’af‘x hese groups. Further investigation is needed;to~

, clanfy time needed to learn, the extent of perceptual learning which occurs, the specitic
J1debtification whcch esents the most difficulty, transfer toV@rger groups of stlmuh and
conditio 1s which facifltate rateof identification.

) An nteresting phenomena that occurs in pereep al ’Iearnmg of phonemgs is
- concirrent refinement of the articulatory responses of a gven cherrt This was
. “particularly evident during experimental training with the yourfg deaf’ male aduit.
Significant articulatory improvements were .noticed by the. writer mcludmg vowel,
diphthong, and affricative productions. This suggests that an nrgporﬁ\t component of a
speech remediation programTor a hearing imgaired person 15 perceptual tralnlng in one or

" more‘f auditory, fipreading, zhd video identrfication. ¢ ‘
- ' ]

-
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. . VIDEO CONTRIBUTION TOSPEE&GPR‘E,C{SIQN . S

. a . b . o e

~Target Concept N ) ! . o WP
During 1973-74 the writer lpcorporated the Video Artic a\tor nto a target program

for shaping and refining the speech, of the heaning impaired, The basie featuré 'of this

program s utilizaticn of outer .and nher rings and the buIIseye of & target to’record

judged accuracy of speeeh ies ponses A gwen target may be used to record baseiine and

* shaping performance duripg a speech trammg program, rhe'spagific speech productions
g N v

.

Figure 5. Articulations and nusarticulations of three haan'ko mpmnd' children as noted by
bullseye, outer circle, inner circle, and off-target evokings of 38 isolated phones. 0 =

! first child, ® = sacond child, & = third chuld o >
* 3 ¢ DS .
The targets of Figure 5 above illustrate one application of the use of targets in a
speech pr gram The baseline articulation of each of three hearing impaired children is
Q '“corded on 36 targets by use of circles, squares, and triangles. The squares, md:cate the
I: lC‘nter s 1udgments of articulatory accyracy for one chid, the circles for the second, and

. @triangles for the third. Each target provides space for measures of accuracy for a
e " 9 A get provices space 1es ¢ \{5

. ) , . . v 4 ' . '

! bemg judged may be phonetuc prosodlc, or vocal paramefrs of utterances. These
Pmductuom may\bg in 1solation, words. phrases, or sentences. The writer's initial use of
the target has been confined largely to |udgment “of accuracy of 36 articulations in
|solatnon words, and sentences. , ’ .
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. different one of 36 cepsonants vowels and diphthongs. The measureo/we:e taken on
isolated phoneme production under the combined echoic- -graphemic condition. For
example, the writer said the /f/ phoneme and a given chcid looked at him, listened-to him,

', and also viewed the symboj or graphemic form of the stimulus, before |m|tat|ng or
echomg the stirhulus. Depengent o judgment of accuracy of response, the @riter then
placed the appropriate symbol in the appropriate circle. Placement of the symbbl cutside
the target indicated the /§/ was not articuiated so as.to be recogmzed as belongmg to that .
phoneme An outer citcle mark shows a gross distortion and an inner crrcle recording a
frne distortion or ¢lose approximation. If the mark is placed within the buliseye, the

' child's response is judged;to be 3n exact or hrghiy srmr(ar imitation of the /{/ stimulus.
The responses of a given child or client may 'also be converted to the'numbers 14.
& A ”1” indicates bullseye production, a "*2” a close approximation to correct productlon,
a”3" a gross distortion of the phaneme, and a “4" production that cannot bt identified
as falling within the phoneme An overall score may be computed for each of the three

+ children. +Child number one, for example, accumulated 16 “1's,” 16 "2's,’ three "3's,”
and one ”4 ” ‘totaling 61 Points. When divided by 36, the mean accurécy for |solated
pheneme’ production was 1.7 or Between bullseye and ciose approximadfion.

. A variation of this recordmg procedure mlght be to use.symbols for fevels of strmulr

rather than for children or clients. Circles could represent pho es in isolation; squares,
. & phonemes in words; and tr jangles, phonemes in sentences. Bésela e data on a given client

VY would encompass three levels rather than orfe ievel bf stcmudus roduction. Appendix A

includes lists of' words and sentenzes for'such an evaluatr with a young hearing

impaired child. These same materials could be use&t__mxsses vocal and partrcg]arly
prosodic aspects of speech responses. They also provnde appropriate stimuli for speech

trainirig wnh young hearmg impaired children, . .

* / - ’. -

w

" Voca! Tnct Phenomena ’ . .,
Frgure 6 below identifigs the prasodic 'ant phonctlc (artlculai\ory) features of

,speech. Stres,s”and tonation are shown as variations of loudness-duratiori- and pitch
- re;pectrvelv The netic features are subdivided into three_voicing postures,” two
4 'oral-nasel or veiopharyngeat .positibns, three levels of restriction or ‘manner. of

artlculahon and three of each of horizontal 'and vertical localities or places of

artlcqlatron T .

. .

.\/" W )
- A

Q . .
~E MC . ,/'. ; . ) . ' N . ? . &
ire 6. The vocal tract and six associated prosodic and phonetic phenomena., ’ ¥
L} ’ ‘1 v §
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In a separ, a‘/lrttcle the er (Berg, 1972) descnbes the speech features ‘ot Figure;
€ 1n degai}. Fle hypothgsizgs the contribution of lipreading, taction, aaéatury anﬂf
video spee¢h clues‘to the perceotien of.each of these two prosodic’ andfqygqhor)etrc
vocal tract phendmand. in addrtron he suggesty that competefice in perception of speech
clues qnderpms pe;formance in speech. production including pnonetrc and prosodu.
- BGCUTacy. s i 3 2:# , 5 e,

PR . }( av¥ . T ' /
" Sensory Contributions ¢ oot
The shapnng ad refining \? phonetrc and prosodnd’features of speech by hearing
« , impaited child often requires structured speech remediatio. or traini' . A clinician ot
teacher assesses child performance, and then designs and implements programmrng gh
~devises a program that accounts. for conditions antecé’dent to speech response
subsequent ta, them 8, ;main ‘somgponent of anttcedeny design*is consideration of se
. or percep.uval mode y. that facilitates refrnement/If speech responses, This “serury
maodel may include on& or more of hpreadmg, audi Y, tactile, or video ‘speech clues

Rrior to the time that a hearing impaired child an artrculat# speech sounds, lipreading

- nides & hmited sensory avenue ior1 modeling cansonants, vowels, or diphthongs. Only
4r1s ‘of oral restriction and oral’ locality phenomena dfe visible to the client. The
lipteader cannot peu:enﬁ stress, |ntonat:on,,,vorcmg, o¢ oral-nasal, features of speech

Ssm\{larly taction provides some gral restricfion and afal locality clues. Also, it does
not seem to contnbute to ')erceptron%f stress and intonation. However, tactile clues do
enable the child to percewe vojcing and velophé“ryngeakpostures By placement of his
fingertip$ and thumb tip on the side of the ngse and throat of the clinictan respectively,
the voungster can tell whether a given phoneme is voiced or vorce|ess as well as drally of
nasally-produced. Y ’

In speech rodeling, audition surpasses hpreadmg end taction as sensory input for
most heaning imparred children. It alsor often pro'Vrdes more prosodrc and’ phonetic dr
articulatory speech clues. With many children however, audntro dpes not function at all
or 1s iacking in sensory contribution. &ven when combined with fpreadrng and tactieh,
" aldition may not prov.de sufficient sensory speech clues for asswtmg a child to refrne his
fpeech rRSPONSES. -

The Video Articulator enables many heéﬂng impared Qhrldren to percenve speech

. more fully than by uce of residudl hearmg, ||preadn.g, and tactrte clues. With tranungthe

y?”d learns to identify the Video configurations ‘and correlate them to varying extems

ith stress, Intonation, voicing, ofal-nasal, ordl restriction, and oral locality features. The

thnician or teacher can say an isolated phoneme, a word, a phrase, or a sentenoe into a

mrcrophone attached 10 the Video Articulator unit, and the child can see clues of

. speech. For example, the clinician might articulate a /s/ or a /z/ and circles or whnr{s-
+ 3 within loops appear on the TV screen. Fora child with a severe to profoun hearing loss,
“the 1¢/ might not be heard and the /2/ might be mrsldentrfned as a vowel nd. Neither
hpreading nor tacule clues could compensate, partrcularly ‘n the instance of /z/. If the

fingerups were placed on the tongue, it would stop vibrating. Alsg, the /s/ and /2. cannot

be liptead because most of the articulation occurs behind closed tPeth / h

-

Vrdeo patterns can also be used to demonstrate to the chlld‘th/t partrcular sounds

chrect corr '?lates of the sounds which produce them. The circles of /s/, for example, occur -
oqly whed a person articulbtes /s/ into the microptone. “Seeing” sounds that he
otherwise does not sense may motivate the child to try to “hear” them. Thus, the ¥ideo
Articulator may motivate a hearnng |mpa|red,ch|!d to utihize his residual hearing.

The effect of use of ‘video, audrtory, ||pf'ead|ng, and tactile speech clues rnfm
rgrfﬁﬂat‘ory shaping program can besgeen in Figurd 7.Baseline and post-training judgments
of wofated phonemp Jarticulatio by a nine-year-old girl WJth profo‘{md hearing

w,n;\pay@ent are own for each of 36 phonemes Stjuares and circles .on the target

E lC
o q:f; d L

w2, ot :

o=t

are occumng ‘which he cannot hear. It should be emphasized that the vidgo patterns are. \



/\ .o
reveal the presence and’ektent of nr\:\mprovement for each consonant, vowel, or diphthong.
The mean accuracy of articulation at baseline was 2.8 or nearly gross distortion. The

~  corresponding post-training measure after 10 blocks or presentations of 36 phonemes was
1.2. Prehhminary training was given-to cordition the subject to utilize V|deo clues in
add:tion to other sensory 1nput.
. .. . -

. . ¢ .

&
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_Figure 7. ments of sccuracy of@“whtmn agross 10 blocks of a shaping and refinement
. gram- using @ mine-year-old child with profound hearing impairment. & = haseline,
® = final response -

The specific instructions followed by the chinician or experimenter (E) with the
subject were:

E models given rmisarticulated phoneme for S, using facral-auditory-video condition.
S imitates E, and E points on or off target to indicate degree of correctness of
. response. £ also provides token and social reinforcement in accordance with
improvements from off target to on target and to inner ring and buliseve.
Numerous repetitions of this procedure are presented. Antecedent to each stimulus
presentation, E points to the mouth, throat, nose, ear, and screen so as to draw
attention of S to a given sensory clues, shifting among lipreading, tac%i!e, auditory,
and video patterp from articulation to articulation. AH responses of S are recorded
. and the best effort per artic slation given a value of 4, 3, 2, or 1 dependent upon
accuracy of production. Both articulated and misarticulated items are practiced to
facilitate occurrence of a high correct response rate. Time spent among the

misarticulated phonemes 1s kept equivalent within a given block.
This study and a previous experiment of Rouzer {1972) were designed to assess the
. contmbution of the Video Articulator to progress m articulation training. In both
investigations, however, results seem to have been confounded by inadequate expen-
mental design.using subjects as their own conirols. More carefully designed mvestngatuons
using experimental and controi groups are needed to clanfy the specific cantributions of
the Video Articulator. It may be hypothesized that its main contribution wnll be in the
) shaping and refinement of specific speech responses rather than in stgbuhzatlon and
Q ansfer stages of remedial or developmental programs. Evidence seems to be accumulat-
]: MCQ thé{ the video channe! excels other sensory inputs in amount of refined feedback, and

3.at this informatign is critical to initial habnt information. b ‘,-i
i
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The Video Articulator has a role in the articulation of sound combinations as well
as with isolated consonants and vowels. For example, the child can percewe the video
pattern for /s/ in isolated production or n “s0,” “'us,” “nice,” “listen,” or “"Mississippi.”’
After the articulations are shaped and mcorporated into sy llables, words, and sgntences,
the corresponding video patterns can be observed on the TV screen for _pygsence and

* accuracy, particularly as utterance is slowed down. Once habit patterns are shaped and
. established, the aud:tory- tactile-kinesthetic (ATK) feedback system prowvides the child
with speech moriitoring rnformatron in the x:mec or in every, day communicative
situations. ,
Other Video Contributions _
Three other Video Articulator applications will be described briefly. Onhe pertains
. to the evaluation of articulation performance, the second to prosodic training, and the
third to identification and modification of pitch level.

In articulation evaluation the use of the Video Articulator as part of the sensory
mode} facilitates the obtaining of a best baseline response. For example, the client can
look at the lips of the clinician, listen to her, and watch her production on the Video
Articulator screen. Then the glient can listen to himself and watch his video configuration
as he evokes the imitated response, noting both auditorily and visuaily whether or not he
made an adequate match. Srmply speakmg into the microphone of the video unit also
motivates the child to p'.,duoe responses that are sufficiently loud for the clinician to
hear and evaluate. /

The child undergoing prosodic training may also be aided by use of feedback from
the Video Articulator. In the instance of many enildren with profound hearing losses,
combined auditory and video clues of stress are mvaluable since lipreading and/or taction
does not provide them. For example, the child can ‘“see’ which syllable of “Mississippi’’
1s being stressed by the clinician or teacher providmg the model. He can then note the
accuracy of his imitated response. The same children may not be able to perceive
intonation patterns by use of auditory or video feedback. In such a circumstance,
clinicians might use®electro-visual intonation indicatars.

The Videq Articulator, however, can be utilized to locate and modify the pitch or
fundamental frequency of a sustained vowel. The procedure for this has been described
earher under electronic features of the unit. The need for pitch locahzation and
modification s particularly evident in the instance of a profoundly hearing impaired.

. person with abnormally high or low fundamental frequency of vocalization. In_add:tion,
the oscillator or pitch capability of the Video Articulator i1s not hmited to one
fundamental frequency The clieng can be asked to produce several levels that correlate
with various pltches wsed in connected speech, and each of these can be identified.
Practice can also be given in repeatlng these levels when appropriate so they are established
within the vocal repertroire of the clent. Thereafter, an intonation program can be
designed to transfer these pitch patterns into words and sentences of everyday
communication. / ’

In summary, acceptance of the Video Articulator as a clinical speech tool for
heaning impaired individuals seems to be related 1o consideration of electronic faatures,
validity and reliability of wideo configurations, identifiabihty of the various video
patterns, and contribution of video dss‘pldy to speech preciston. Constderable rationale
and data has been ‘presented to clarify such consideration. It s hoped that this*
presentation will lead to further studies that contribute to the state of the art of speech
remediation or development for this communicatively impaired population.
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APPENDIX .
Core Words . " . . Cora—Senteness
1. f face, feather, father, friend 1. f Fine:"How are you? .
2. th three, thank, thin, thick 2. th  Thank you very much.
3. s song, sack, school, saw 3 s See you later. )
4. sh she, shiny, shoe, sick 4. sh  Shouldwe go?
5.- c¢h chair,.cheese, child, chip 6.” ch -Do you like cheese?
6. h hand, hair, happy, hat L R 6. h _ How are you today?
7. v visit, voice, very, vacuum 7. v Very good.
8. th \ those,-théy, then, that 8. th  That is mine.
9. z ™ zoo, zIG2ag, zero, zipper 9, 2 The zoo is fun.
10. zh garage, usual 10. zh  The car is in the garage.
11. jump, jet, joy, joke 11 Just a minute.
12. -u- up, under, above, upon 12. -u-  Go up the stairs.
13. p pet, pig, pipe, pink 13. p Put the toys away.
14. t  “talk, tell, teeth, toy 14. t Time's ug. .
15. k key, keep, kind, king 15. k Cut that o- 15201) that)
16. m  man, many, me, meal 16. m  Move out of the way.
17. n name, hear, nest, nose 17. n Good night.
18. ng song, long sing, thing 18. 'ng  Good morning.
19. b back, bag, bad, baby 19. b  Becareful.
20. d daddy, day, deer, dig - 200 d Did you forget?
21. g . grass, green, ground, grow 2. ¢ Good afternoon.
22. I . light, long, lunch; laugh 22.- | Look out.
23. r rabbit, rain, ran, red : 23. r Are youteady? ~ 1,.
24, w wagon, walk, watch, water 24, w Wit just a minute. . A
25. ee  eat, easy, each, even 25. ee Do you like candy? ":h T
26. - n,indian, into, it Can you see?
27. ae aid, aim, ache, acre 26. -1+ Did you know that?e. if

28. e every, enjoy, excite, eskimo , 27. e Which way shouw%m go? |
29.” .a  animal, add, after, and 28. -e-  Waenare vou 90jig?
30. ie ice, ice cream, |, sdea - 29. -a Do you have\ mt?..

31. oo shoe, flew, who, too 30V ie  Hi, howare Y%? ) -
32. oo look, book, took, shook 31. oo Whois that?% N
33. oe open, obey, old, toe .32. oo Look atthat. )
34, alr) car, star, bar, far - . 33. oe Where fs the phone? -
(€] ou house, cow, now, brown 34. alr) Where i€ your father?;
P MC oi oil to'y bOY boil 35. ou HOW dld"vpu do thqt? "‘ﬁ
i ey S 36. oi Wrolsthatboy? \)"\
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